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OBJECTIVE: Stroke is one of the commonest neurological disorders, contributing to the major burden of inpatient
and outpatient neurology services. Infections after the stroke are the major factor, contributingto prolonged hospital
stay and poor outcome in term of increasing morbidity and mortality.
The aim of this study is to deﬁne the different types of infections in post stroke patients and their impact on the
outcome of patients with stroke. METHOD: This is a descriptive, cross sectional study, that was carried out in the
section of Neurology, Department of Medicine at Aga Khan University Hospital, Karachi over the span of one year.
The strokes were classiﬁed as either ischemic or hemorrhagic.
Different types of infections i.e. chest infections, urinary tract infections,, phlebitis, cellulitis and others were noted
and the risk factors associated with their occurrence were identiﬁed.
Data was entered and analyzed on SPSS 23. RESULTS: 104 patients with the diagnosis of acute stroke, who
developed infections at least 48 hours after their presentation, were identiﬁed. There were sixty (58%) male and
forty-four (42 %) females.
Sixty-four (61.5%) of patients had a diagnosis of ischemic stroke, while thirty-six (34.6%) had hemorrhagic strokes,
while data was missing in 4(3.8%)cases about the type of stroke.
The commonest infection was Aspiration pneumonia, accounting for seventy-two
(69%) of patients, followed by Urinary tract infections, that was found in ﬁfty-six (54%) of the patients. Signiﬁcant
association of aspiration pneumonia with the level of consciousness was found. CONCLUSION: Stroke is one of
the commonest neurological disorders. Ischemic strokes accounts for almost 2/3rd. of the stroke.The commonest
infection was Aspiration pneumonia, accounting for seventy-two(69%) of patients, followed by Urinary tract
infections, that was found in ﬁfty-six (54%) of the patients. Signiﬁcant association of aspiration pneumonia with the
level of consciousness was found.
INTRODUCTION:

ischemic stroke are usually seriously ill hence, they
are at risk of developing serious medical
complications after the acute stroke.[3]

Stroke is a focal neurological deﬁcit, which is
attributed to an acute focal injury of the central
nervous system (CNS) secondary to a vascular
cause and includes cerebral infarction, intracerebral
hemorrhage (ICH), and subarachnoid hemorrhage
(SAH).[1]

Within the ﬁrst week following the stroke, most of the
mortality is usually due to the direct effects of brain
damage, such as brain swelling with transtentorial
herniation.[4]but once the patients survive this acute
phase, subsequent mortality is attributable in
autopsy,[4] and population-based studies,[5] to
medical complications, the commonest of which is
infection.

Most strokes (87%) are ischemic strokes. [2] An
ischemic stroke happens when blood ﬂow through the
artery that supplies oxygen-rich blood to the brain
becomes blocked.

The reported incidence of certain medical
complications can vary from 40%to 96% of patients
and the highest frequency is reported in prospective
studies. [6]

There have been signiﬁcant recent advances in the
health care facilities. Although there is gradual
decline in the mortality associated with stroke in many
industrialized countriesbecause of early intervention
and modiﬁcation of risk factors, but worldwide, it still
remains the third leading cause of death [3] and major
cause of disability in adults.[3]Since the patients with
a c u t e
i s c h e m i c
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The commonly encountered medical problems in
acute stroke survivors in most of the studies include
urinary tract infections, venous thrombi, pneumonias,
joint and soft-tissue pain, sepsisand falls. [7] In stroke
p a t i e n t s , , t h e c o m m o n e s t
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infections affect the urinary or respiratory tracts
especially chest infections are the commonest
infection during the ﬁrst few days after the stroke. [8'9]
Pneumonia accounts for approximately 7% to 22% of
infections in the stroke patients.[6, 10, 11, 12]
anddysphagia and aspiration are the usual
contributing factors in the development of chest
infections. [13, 14].

(atleast 48 hours after the admission and till the
patient was in the hospital because of it). Patients
were selected if they were fulﬁlling the inclusion
criteria. They were examined at the time of admission
to the hospital for any existing infection (if patients
already had any signs of infection at the time of
presentation or within 48 hrs. (As it does not fulﬁll the
criteria of nosocomial infection) they were excluded.
Then, they were followed during their hospital stay
and the patients who developed infections
subsequently, at least after 48 hours were enrolled in
the ﬁnal study. The clinical signs suggestive of
infection were fever spikes, cough, increasing
tracheal secretions or secondary alteration in
sensorium etc. Appropriate laboratory tests like total
leukocyte counts, Urine D/R, chest X-ray, cultures
etc. were carried out as needed to conﬁrm the
presence of infection and identify the type of infection.
Later on, their response to antibiotic therapy and
other supported measures was assessed till end
point (either death or discharge). The Statistical
Package for social science SPSS 23 was used for
data analysis. The Descriptive analysis was done for
demographic, clinical features. Results are
expressed as number (percentage). Differences of
proportion were assessed by using the Pearson Chisquare or Fisher's exact test wheneverappropriate.
All p-value were two sided. P- Value < 0.05 was
considered as statistically signiﬁcant.

The risk of complications is also increased if the
hospital stay is prolonged or the level of
consciousness is decreased, especially glass cow
coma scale less than 4 (Eye) or less than 6 (Motor)
[15, 16].
As there is no available data regarding the poststroke complications, especially the infections in
stroke patients from our hospital, that is a major factor
to prolong the hospital stay and increase the
morbidity and mortality. The study is designed to
identify and collect data on these modiﬁable and
reversible factors to reduce the post-stroke mortality
and morbidity.
MATERIAL AND METHOD:
It is a descriptive study, conducted to analyze the
clinical data of 104 adult patients admitted with the
diagnosis of stroke patients to the Section of
Neurology, Department of Medicine, Aga Khan
University Hospital, Karachi over the span of last 1
year.The AKUH is a 542 bedded tertiary care teaching
and referral hospital. It has an established neurology
team of residents, specialist and consultants
providing round the clock service. Patients are
admitted either through emergency or out patients
departments. Major source of admission is
emergency department.

RESULTS;
This study included 104 patients(out of 150 patients
admitted under special care units), both male and
female, who were admitted with the diagnosis of
stroke and acquired infections during hospital stay.
We included only the patients who acquired infections
at least 48 hours after the onset of the
stroke symptoms.
Various types of infections (numbers) is shown in
graph 1. response to antibiotic therapy is
summarized in ﬁgure 2.

The data was retrieved through electronic data bank
system. The study was approved by institutional
ethical committee. The records are maintained
according to ICD-9 coding system in electronic data
base system of the hospital.We analyzed the data of
the patients admitted with the diagnosis of stroke and
then identiﬁed the patients for occurrence of various
types of post stroke complications especially
infections over the span of the study period.A
structured form was used to collect the required
information including demographic data as age,
gender and nationality. Strokes were grouped either
ischemic or hemorrhagic. We tried to identify different
types of infections, their impact on neurological
recovery, and identiﬁcation of organisms by various
cultures and response to therapy. All adult patients
with stroke admitted in stroke unit, special care unit
and intensive care unit were included in the study and
followed for the development of infections
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Table 1 is explaining the results of blood cultures.
Table 2 highlights the different organisms from
tracheal aspirate while table 3 is showing the results
of urine cultures.
There were sixty (58%) male and forty-four (42 %)
females. Sixty-four (61.5%) of patients had a
diagnosis of ischemic stroke, while thirty-six (34.6%)
had hemorrhagic strokes, while data was unidentiﬁed
in four cases (3.8%) about the type of stroke. Fiftyeight (56%) of the pts. developed single infection
while forty-six (44%) of the patients were infected
with multiple infections at the same time.
Blood cultures were not very helpful to guide
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guide about the initiation of antibiotic therapy as 84%
of the patients had sterile blood cultures and it was
positive only in 16% of the patients, with the major
organism being the staph species. Tracheal aspirate
was the most sensitive among various types of
cultures in detecting the organisms, it gave positive
results in 35% of the patients and with the commonest
organism being the Klebsiella pneumonia and
Acinetobacter Lwofﬂi.Urine cultures was able to
detect the organisms in upto 28% of the
cases.

As per our results, there was slight male
predominance, with 58% of the patients being males.
In stroke subtypes, the ischemic strokes accounted
for approximately two-third of the cases.
Hemorrhagic strokes affected about one-third of the
recruited patient, which is almost consistent with the
available literature.[2,19]Regarding ischemic stroke
subtypes, anterior circulation strokes accounted for
approximately66%, while intracerebral hemorrhages
were most commonly seen in basal ganglia, followed
by thalamus, cerebellum and lobar locations, which is
the usual case as reported in other studies.[20]

The commonest infection was Aspiration pneumonia,
affecting 69(66%) of patients, followed by Urinary
tract infections, that was found in ﬁfty-six (54%) of the
patients. There was also signiﬁcant association of
Aspiration pneumonia with the level of
consciousness. It affected 10 out of 25 alert patients,
accounting for about 40% of cases, while 28 out of 41
in drowsy patients, approximately68.29% and the
risk was increased 34 out of 38 patients in comatose
state, comprising about 90 % of the population, with a
p-value of <0.001.

56% of the patients had single infection whereas 64%
were infected with multiple infections at the same
time.In our study, Aspiration pneumonia was the
commonest infection, as also reported in other
studies [15, 18]. It was found in 69 (66%) patients,
which is higher in contrast to some studies [10, 15, 16,
23] reported in literature. Microbial pathogens were
mostly mixed anaerobes-aerobes and gram-negative
bacilli, which is reported in literature as well [16,
19].There was also signiﬁcant association of
Aspiration pneumonia with the level of
consciousness, as also reported by other workers
[16, 19].It occurred in 42% of conscious patients while
incidence gradually increased to 64% and 90%
respectively in drowsy and comatose patients. UTI
occurred in 54 (52)% of patients; this incidence was
same as compared to other studies done abroad [3,
18]E.coli was the commonest organism. We were
unable to ﬁnd data about microbial pathogens in poststroke UTI from previous literature. The Foley's
catheterization was associated with increased risk of
UTI, being present in 66% of patients with catheter,
while only 23% of patients without catheter developed
this problem. The association of these potential risk
factors of infections has previously been mentioned in
literature as well, but we couldn't ﬁnd exact ﬁgures in
prior studies, but it is mentioned that risk of UTI is
decreased if bladder instrumentation is minimized
[18].

While there was no signiﬁcant association of urinary
tract infection (UTI) with level of consciousness, with
a p- value of 0.138.16% of patients showed positive
blood cultures,Urine cultures were positive in 28%,
while tracheal aspirate showed 35% positivity.
Klebsiella pneumoniawas the commonest organism
recovered from the tracheal aspirate, while E. coli
was recovered most commonly from urine.
Most of these patients presented with fever spikes,
high TLC counts, abnormal Urine analysis, abnormal
chest X- rays or secondary alteration in conscious
status.
The Foley's catheterization was associated with
increased risk of UTI, being present in 38 out of
57(66%) of pts. with catheter, while only 19 patients
out of 55 (34.5%)without catheter developed this
problem, with a signiﬁcant p-value of < 0.001.
Nine patients (8.7%) expired as a result of secondary
infections. Seventy (68%) patients improved while
ﬁfteen (14.4%) patients deteriorated despite therapy,
while outcome was not known in ten (9.6%) of the
patients, either because of premature hospital
discharge or lack ofdata.

There was about nine percent mortality in our study
as a result of secondary infections, which is lower as
compared to other study [10], but higher in
comparison to other studies [21, 22] butthis
controversy could be explained as in these studies,
they included all the medical complications occurring
after the stroke.

DISCUSSION:
In our study, that was conducted in the neurology
department of the Aga Khan university Hospital,
Karachi, we tried to ﬁnd out the occurrence of various
kinds of infections in the post stroke setting.

CONCLUSION:
Our ﬁndings are mainly consistent with the current
literature regarding the post stroke complications.
Infections are the major responsible factors that
increase the morbidity and mortality in the post
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setting .Aspiration pneumonia and urinary tract
infections are the commonest infections. Negative
cultures should not preclude our clinical judgment
about the decision to treat as many patients had
sterile cultures despite clinical and other laboratory
parameters in favor of acquiring the infections.

Organisms

TABLE: 1 RESULTS OF BLOOD CULTURE:
Organisms

No. of patients % of patients

No. of patients % of patients

Acinetobacterlwofﬂi(AL)

4

3.8%

AL, Moraxella

2

1.9%

AL, E. Coli

1

1%

AL, Staph. Aureus

2

1.9%

AL, Candida

2

1.9%

AL, Streptococcus

2

1.9%

Staph. Saprophyticus

6

5.7%

KlebsiellaPneumonea(KL)

5

4.7%

Staph. Species

6

5.75

KL, Pseudomonas

2

1.9%

Staph. Epidermidis

4

3.8%

Pseudomonas

3

2.85%

Corynebacterium

1

1%

E. Coli

2

1.9%

Staph. Aureus

1

1%

Candida

2

1.9%

Sterile cultures

86

82.7%

Staph Aureus(SA)

1

1%

104

100%

SA, E. Coli

3

2.85%

SA, KL

1

1%

H. Inﬂeunzae

2

1.9%

Polymicrobial

5

4.7%

Sterile cultures

65

62%

104

100%

Total number of the
patients

TABLE 2; RESULTS OF URINE CULTURES.
Organisms

No. of patients % of patients
15

14.4%

Candida Albicans

4

3.8%

Enterococcus

2

1.9%

Klebsiella

2

1.9%

Staph. Aureus

2

1.9%

Staph. Epidermidis

2

1.9%

Pseudomonas

1

1%

E. coli, Klebsiella

1

1%

E. coli, staph. Epi.

1

1%

Polymicrobial

2

1.9%

20

Sterile pyuria

72

69.2%

0

104

100%

E. Coli

Total number of the
patients

FIGURE 2:RESPONSE OF THE PATIENTS TO
ANTIBIOTICS THERAPY
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TABLE: 3 RESULTS OF TRACHEAL ASPIRATE
CULTURES.
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FIGURE 1; VARIOUS TYPES OF INFECTIONS
BY NUMBER

RANTTAS Investigators. Stroke. 1998; 29:447– 453.
7. Weimar C, Roth MP, Zillessen G, Glahn J, Wimmer
ML, Busse O, Haberl RL, Diener HC; German Stroke
Date Bank Collaborators. Complications following
acute ischemic stroke. Eur Neurol. 2002;
48:133–140.

00

1

number of patients

80

69
54

8. Kalra L, Yu G, Wilson K, Roots P. Medical
complications during stroke rehabilitation. Stroke.
1995; 26:990 –994.

60
40

26

20

5

9. Vargas M, Horcajada JP, Obach V, Revilla M,
Cervera A, Torres F,Planas AM, Mensa J, Chamorro
A. Clinical consequences of infection in patients with
acute stroke: is it prime time for further antibiotic
trials? Stroke. 2006; 37:461– 465.

1

0

ia

on

m
eu

TI

U

n

.p

s

iti

b
le

ph

is

lit

lu
el

c

s

er

10. Davenport RJ, Dennis MS, Wellwood I, Warlow
CP. Complications after acute stroke. Stroke. 1996;
27:415– 420.

h
ot

p
as

asp.pneumonia

UTI

phlebitis

cellulitis

11. Langhorne P, Stott DJ, Robertson L, MacDonald
J, Jones L, McAlpine C, Dick F, Taylor GS, Murray G.
Medical complications after stroke: a multicenter
study. Stroke. 2000; 31:1223–1229.

others

12. Katzan IL, Cebul RD, Husak SH, Dawson NV,
Baker DW. The effect of pneumonia on mortality
among patients hospitalized for acute stroke.
Neurology. 2003; 60:620–625.

1. An updated deﬁnition of stroke for the 21st century:
a statement for healthcareprofessionals from the
American Heart Association/American Stroke
association. Stroke 2013 Jul; 44(7):2064-89

13. Smithard DG, O'Neill PA, Parks C, Morris J.
Complication and outcome after acute stroke: does
dysphagia matter? Stroke. 1996; 7:1200–1204.

2.Mozzafarian D, Benjamin EJ, Go AS, Arnett DK,
Blaha MJ, Cushman M, et al., on behalf of the
American Heart Association Statistics Committee
and Stroke Statistics Subcommittee. Heart disease
and stroke statistics—2016

14. Marlene AH, Kathleen LD, Michael JR. Aspiration
and relative risk of medical complications following
stroke. Arch Neurol. 1994; 51:1051–1053.

3. Bradley WG, Daroff RB, Fenichel GM, Marsden
CD. Vascular diseases of the Nervous System.
Neurology in Clinical Practice 3rd Edition; 1125-6.

15.Alberts MJ, Horner J. Bogousslavsky J.
Dysphagia and aspiration syndrome in Stroke
Syndromes. Cambridge Press 1995; 213-22.

4. Viitanen M, Winblad B, Asplund K. Autopsy-veriﬁed
causes of death after stroke. Acta Med
Scand. 1987; 222:401– 408.

16.Horner J, Massey EW, Riskey JE, Lathrop DL,
Chase KN. Aspiration following stroke: clinical
correlates and outcome. Neurology 1988; 38:135962.

5. Vernino S, Brown RD Jr, Sejvar JJ, Sicks JD, Petty
GW, O'Fallon WM.Cause-speciﬁc mortality after ﬁrst
cerebral infarction: a population-based study.
Stroke. 2003; 34:1828-1832.

17.Wieslaw J, Oczkowski WJ, Ginsberg JS. Venous
thromboembolism in patients undergoing
Rehabilitation for stroke. Arch Phys Med Rehabil
1992; 73:712-6.

Johnston KC, Li JY, Lyden PD, Hanson SK, Feasby
TE, Adams RJ,Faught RE Jr, Haley EC Jr. Medical
and neurological complications of ischemic stroke: :
e x p e r i e n c e f r o m t h e R A N T TA S t r i a l .

PAKISTAN JOURNAL OF NEUROLOGICAL SCIENCES

18.Oppenheimer SM, Hachinski V. Complications
of acute stroke. Lancet 1992; 339:721-4.

22

VOL. 12 (2) APR - JUN 2017

19. Thorvaldsen P, Kuulasmaa K, Rajakangas AM,
Rastenyte D, Sarti C, Wilhelmsen L. Stroke trends in
the WHO MONICA project. Stroke 1997; 28:500-6.

22.Bounds JV, Wiebers DO, Whisnant JP, Okazaki H.
Mechanisms and timing of deaths from cerebral
infarction. Stroke. 1981; 12:474–7

20.Mutlu N, Berry RG, Alpers BJ. Massive cerebral
hemorrhage: clinical and pathological correlations.
Arch Neurol 1963; 8:644-61

23.ECRI. Diagnosis and treatment of swallowing
disorders (dysphagia) in acute-care stroke patients.
99-E024. Evidence report/technology assessment,
number 8. Rockville, MD: Agency for Health Care
Policy and Research, 199

21. Silver FL, Norris JW, Lewis AJ, Hachinski VC.
Early mortality following stroke: a prospective review.
Stroke. 1984; 15:492–6

Conﬂict of interest: Author declares no conﬂict of interest.
Funding disclosure: Nil
Author's contribution:
Rizwana Shahid; concept, study design, data collection, data analysis, manuscript writing, manuscript review
Azra Zafar; data collection, data analysis, manuscript writing, manuscript review
Mohammad Wasay; data analysis, manuscript writing, manuscript review

PAKISTAN JOURNAL OF NEUROLOGICAL SCIENCES

23

VOL. 12 (2) APR - JUN 2017

